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Thesis Working Plan: Study Site 

Asia Murphy 

Title: Assessing population ecology of fossa (Cryptoprocta ferox) and species richness of terrestrial 

vertebrates, as detected by remote camera traps and lemur transects, in Makira Natural Park, northeastern 

Madagascar. 

Goal: My goal is to further the conservation of Madagascar’s apex predator, the fossa, and overall 

rainforest biodiversity by providing the first estimate of fossa density in northeastern Madagascar and 

examining the effects habitat fragmentation, human activity and exotic species have on fossa density and 

overall species richness and composition, as detected by camera traps and lemur transects. 

Objectives: 

1. Compute density estimates for fossa in Makira and determine what factors—habitat 

fragmentation, habitat characteristics, prey (lemur) and interspecific (fanaloka; Fossa fossana) 

densities, human activity, native and exotic carnivore and small mammal occupancy—influence 

fossa density. 

2. Examine relationships between the characteristics of the terrestrial vertebrate community that can 

be detected by camera traps and lemur transects—i.e., species richness and community 

structure—at intact and fragmented sites, to fossa density, habitat fragmentation, human activity 

and exotic species presence.  
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STUDY SITE 

This study will be conducted in northeastern Madagascar in Makira Natural Park. The newly 

designated Makira Natural Park (3724.7 km
2
; Fig. 1) is the largest natural park in Madagascar, with an 

equally large community-managed buffer of 3510.4 km
2
 (Farris et al. 2012). It is home to six of the ten 

known endemic carnivores in Madagascar and has the highest diversity of lemurs in the world (see Table 

1 for a list of lemur species observed from 2010-2012 by Zach Farris and me). Elevation ranges from 300 

to 1,447 m; the habitat is a mixture of lowland and mid-altitude rainforest, with large sections of degraded 

forest (Farris et al. 2012). Connected by a relatively narrow bridge of intact rainforest to Masoala 

National Park, the Masoala-Makira landscape is the largest protected area complex in Madagascar 

(7327.5 km
2
, excluding buffer zones), harboring incredible biodiversity and protecting many threatened 

species. The Wildlife Conservation Society (WCS) estimates that half of all of Madagascar’s biodiversity 

resides within the connected Masoala-Makira boundaries (Holmes 2007). It is believed that the Masoala-

Makira and Zahamena-Mantadia-Vohidrazana complex a little further to the south hold 95% of the 

eastern fossa population (4,252 individuals; Gerber et al. 2012b). There is continuing fragmentation in 

Makira, along with unsustainable bushmeat hunting, due to the growing human demand on the forest and 

wildlife by the approximately 270,000 Malagasy living within or near Makira (Meyers 2001, Holmes 

2007, Golden 2009, Butler 2010, Golden 2011).  

Zach Farris completed the first long-term study on carnivores and carnivore ecology in Makira. 

He conducted his research at seven sites, two of which were resurveyed on multiple occasions, for a total 

of eleven surveys (Table 2 and Fig. 2) As Farris was interested in the effects of fragmentation and 

poaching on carnivore communities, the information used to select these sites included poaching data 

from Golden (2009), the distance of the site to nearest village, connectivity levels with other forests and 

data from the pilot study conducted by WCS and Dr. Marcella Kelly (Virginia Tech) in 2008
 
(Farris and 

Kelly 2010). The logistical constraints of traveling to potential field sites were also a deciding factor on 

which sites were included in the study. Farris found a reduction of fossa trap success and occupancy rates 
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in fragmented sites as compared to sites in contiguous forest and, overall, all six carnivore species showed 

a preference for intact forests with a low human and invasive presence
 
(Farris and Kelly 2010). 

Topographic features—such as steep slopes—seemed to have the most influence on human use of forests, 

rather than the numbers of adjacent villages.  

 My study will use data collected by Zach Farris and his WCS collaborators at seven sites during 

all 11 surveys; I assisted in collecting these data during the second survey of Mangabe (MGBII) and the 

fourth survey of Anjanaharibe (AJBIV) in June-August 2012 (see Table 2 for pertinent information on 

study sites and camera trap surveys).  Additionally, I propose to return to two of the study sites—AJB and 

Farakarina (FRK)—to collect additional data. AJB is of particular importance as it is located along a 

critical corridor connecting portions of Makira Protected area (see Fig. 2), it has been surveyed four times 

in the past five years and all six of the carnivore species found in Makira have been documented there, 

along with the endangered red ruffed lemur (Varecia rubra) and the critically endangered silky sifaka 

(Propithecus candidus). FRK, designated by Farris as a fragmented forest site, is estimated to be isolated 

from other forest by approximately 5 km on all sides. Fossa, falanouc, and ring-tailed vontsira are the 

only native carnivores that have been documented at FRK.  

There is also a possibility that a new site, Amparihibe (AMP), will be surveyed for the first time. 

AMP is located in extremely remote, intact rainforest, 4.2 km N of the Antanambalana river and 17.9 km 

W of the nearest major village, Ambodiangezoka. The composition and dynamics of the carnivore 

community here remain unknown. A survey of this undisturbed forest site would serve as a 

baseline/control site, allowing us, through comparison, to better understand the effects of fragmentation, 

human encroachment, and invasive species on Madagascar’s endemic carnivore and greater ecological 

community. If funding limits my ability to return to all sites, my priority of resurveying will be 1) AJB, 2) 

FRK, and 3) AMP. 
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WCS has been working and conducting research in Makira since 1994 and is committed to long-

term conservation activities in the region, including but not limited to activities surrounding forest carbon 

sequestration as part of the Makira Carbon Company. WCS has been an invaluable partner in prior 

research in Makira by Virginia Tech and continues to be extremely interested in any research conducted, 

including this current project to examine fossa ecology.  WCS has asked that the findings of this study be 

combined with that of the now-completed study by Zach Farris to create a carnivore conservation plan for 

Makira. 
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FIGURES AND TABLES 

Table 1. Species of lemur observed during diurnal and nocturnal transects conducted by Zach Farris at Anjanaharibe (AJB), Mangabe (MGB), 

Soavera (SOA), Sahavary (SLJ), Farakarina (FRK) and Vinanibe (VIN) between 2010-2012. Indicates species should be present in Makira based 

on range maps (Garbutt 2007, IUCN 2012). The surveys are color-coded to indicate whether they were in intact or fragmented forest. For activity, 

nocturnal (N), diurnal (D) and cathemeral (C). * There is some uncertainty about whether bamboo lemurs in the northeastern forests are 

Hapalemur griseus or H. occidentalis.
+
 Aye-aye presence was determined by signs, not direct observation. 

Common name Scientific name 
IUCN 

Status 

Population 

Trend 
Activity 

Mean 

Weight 

(g) 

SOA VIN AJBII SLJ MGBI FRK AJBIII MGBII AJBIV 

Hairy-eared 

dwarf lemur 

Allocebus 

trichotis 

Data 

Deficient 

Unknown N 85 x  x       

Gmelin’s wooly 

lemur 

Avahi laniger Least 

Concern 

Decreasing N 1207 x x x x x x x x x 

Geoffroy’s 

dwarf lemur 

Cheirogaleus 

major 

Least 

Concern 

Unknown N 443 x  x x x     

Aye-aye
+ 

Daubentonia 

madagascariensis 

Near 

Threatened 

Decreasing N 2516 x x x x x x x x x 

White-fronted 

brown lemur 

Eulemur 

albifrons 

Vulnerable Decreasing C 2300 x  x x x x x x x 

Red-bellied 

lemur 

Eulemur 

rubriventer 

Vulnerable Decreasing C 1960 x  x       

Eastern lesser 

bamboo lemur* 

Hapalemur 

griseus 

Vulnerable Decreasing C 935 x         

Western grey 

bamboo lemur* 

Hapalemur 

occidentalis 

Vulnerable Decreasing D(C) 850 -- -- -- -- -- -- -- -- -- 

Indri Indri indri Endangered Decreasing D 6480 x x   x   x  

Seal’s sportive 

lemur 

Lepilemur seali Data 

Deficient 

Unknown N 950 -- -- -- -- -- -- -- x -- 

Mittermeier’s 

mouse lemur 

Microcebus 

mittermeieri 

Data 

Deficient 

Unknown  44 -- -- -- -- -- -- -- -- -- 

Rufous mouse 

lemur 

Microcebus rufus Least 

Concern 

Decreasing N 42 x x  x x x x x x 

Masoala fork-

marked lemur 

Phaner furcifer Least 

Concern 

Decreasing N  -- -- -- -- -- -- -- -- -- 

Silky sifaka Propithecus 

candidus 

Critically 

Endangered 

Decreasing D 5750 x  x       

Red ruffed 

lemur 

Varecia rubra Endangered  Decreasing D 3450   x    x  x 
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Black-and-white 

ruffed lemur 

Varecia 

variegata 

Critically 

Endangered  

Decreasing D(C) 3548 x x   x     
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Table 2. Description of the survey sites and a summary of information regarding the camera trap surveys conducted by WCS and Farris in Makira 

from 2008-2012.  

Site Intact/Fragmented Latitude Longitude 

Average 

Elevation 

(m) 

Nearest 

Village(s) 
Survey Survey Dates 

Total 

Trap 

Nights 

(TN) 

# of 

Native 

Carnivores 

Present 

Anjanaharibe 

(AJB) 
Intact -15.20 49.62 495.8 Andaparaty 

Anjanaharibe 1 

(AJBI) 

September 02-

November 13 

2008 

1315 6 

Anjanaharibe 2 

(AJBII) 

September 16- 

November 17 

2010 

1230 6 

Anjanaharibe 3 

(AJBIII) 

August 20-

October 24 

2011 

1383 6 

Anjanaharibe 4 

(AJBIV) 

July 31-

October 14 

2012 

1536 6 

Soavera 

(SOA) 
Intact -14.94 49.46 1209 Belalona -- 

March 4-May 3 

2009 
989 4 

Vinanibe 

(VIN) Fragmented -15.47 49.47 477.4 Vinanibe -- 

August 21-

October 27 

2009 

1067 3 

Lokaitra 

(LOK) Fragmented -15.80 49.54 702.2 Antsambalahy -- 

November 20 

2009-January 

27 2010 

881 5 

Sahavary 

(SLJ) Fragmented -15.29 49.77 372.3 
Sahavary; 

Manambolo 
-- 

December 9 

2010-February 

17 2011 

1570 6 

Mangabe 

(MGB) 
Intact -15.31 49.50 573.6 

Ambatofotsy; 

Marovonana 

Mangabe 1 

(MGBI) 

March 20-May 

23 2011 
1509 5 

Mangabe 2 

(MGBII) 

June 9-July 27 

2012 
985 5 

Farakarina 

(FRK) 
Fragmented -15.43 49.85 409.4 

Andranofotsy; 

Navana 
-- 

June 9-August 

13 2011 
1462 4 
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Figure 1. Makira Natural Park and Masoala National Park in northeastern Madagascar.   
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Figure 2. Locations of the seven sites surveyed between 2008 and 2012 by WCS and Zach Farris and the 

proposed new site, Amparihibe (dependent on funding), in Makira.  


